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ABSTRACT
Background: Periodontal disease affects a large proportion of dogs, causing both local and systemic symptoms. Several 
studies to identify alternative approaches for plaque reduction and removal have been conducted. Recently, Tropiclean Fresh 
Breath Clean Teeth Gel was introduced as an adjuvant to aid in plaque and calculus removal. This product is formulated 
using Aloe vera, green tea, and mint; however, studies on the toxic potential of this product have not been performed yet. 
The aim of this study was to evaluate the influence of Tropiclean Fresh Breath Clean Teeth Gel product on hematological 
and biochemical profiles in dogs undergoing 90-day treatment with the product.
Materials, Methods & Results: Per manufacturers’ recommendation, the product should be used daily for 30 consecutive 
days, and subsequently, as maintenance at two to three times a week. In this study, 48 dogs with periodontal disease who 
received prolonged daily treatment for 90 consecutive days underwent hematological and biochemical evaluation. During 
the 90 days’ treatment duration, the animals were examined daily to identify the presence of adverse effects; and changes 
in halitosis were reported. At pre-treatment time-point, 5 mL of blood was collected via cephalic or jugular vein puncture 
in EDTA tubes for determining the complete blood count (CBC), and in tubes without EDTA for the urea, creatinine, 
and ALT levels; in addition, for comparison, blood was collected after 90 days’ treatment. At post-treatment time-point, 
the hematological and biochemical analyses showed significantly lower total leukocyte count as compared to that at pre-
treatment (P < 0.01); comprising lower neutrophil count as the cell type involved (P < 0.05). The other parameters showed 
no statistically significant differences, demonstrating an absence of the products’ effect in terms of alteration of these 
profiles. All the dogs showed absence of apathy, vomiting, diarrhea, reduced appetite, or abnormalities in the mucosal 
color; in addition, all showed improvement in halitosis; of which, 39 showed improvement at 1 weeks’ treatment duration.
Discussion: In the present study, the analyzed parameters were used to determine the hemolysis, leukocytes or platelet 
abnormalities, renal function, and liver injury. The kidneys and liver are organs that are closely linked to the metabolism 
and excretion of drugs; hence, their functions are often altered by the toxic effects of some substances. Despite the reported 
toxicity of Aloe vera, in the present study, there were no changes in the hematological and biochemical parameters in 
the dogs undergoing treatment for 90 days, except for the reduced total leukocyte count with differential reduction of the 
neutrophil population, indicating the products’ safety at 90-days’ treatment duration. The hematological and biochemical 
results were corroborated by the result of the absence of abnormal clinical signs at daily evaluation. In the dogs included 
in this study, the reduction of halitosis was associated with the reduction of the leukocyte count related to the bactericidal 
and bacteriostatic properties of the active ingredients of Aloe vera such as opirocatechol, cinnamic acid, ascorbic acid, and 
p-coumaric acid which were reported in the field of dentistry; and with regard to green tea, catechin galatoepigallocatechin 
(EgCG) may be responsible for the bactericidal and bacteriostatic effects. Thus, the product at 90 days’ treatment duration 
showed safety, without changes in the hematological and biochemical profiles in the participating dogs.
Keywords: biochemical tests, complete blood count, veterinary dentistry, toxicity.
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INTRODUCTION
The study of plants with therapeutic proper-
ties has been gaining interest in the field of scientific 
research with promising results for the treatment of 
several diseases [17]. Recently, the Tropiclean Fresh 
Breath Clean Teeth Gel1 product comprising natural 
substances such as Aloe vera, green tea, and mint, was 
introduced for the purpose of promoting the removal 
of plaque and dental calculus without the need for 
brushing.
Aloe vera is a medicinal plant that has several 
reported therapeutic properties such as antibacterial, 
purifying, cleansing, anticancer, antifungal and anti-
oxidant actions [20]. Hepatic lesions associated with 
its use may be associated with hypersensitivity, since 
the plant contains alkaloids that may induce hepatic 
enzymes, such as cytochrome P450, or interact with 
the autoimmune system [4,26,27].
Green tea contains catechins as the main thera-
peutic chemical component [18]. Excessive intake of 
green tea can cause side effects such as insomnia, 
waking state, nervousness, and tachycardia in sensitive 
individuals [22]; in addition, due to its ability to form a 
complex with metal ions, it can reduce the absorption 
of iron [22,23].
Hematological and biochemical profiles are 
routinely used to monitor the health status in dogs, 
quantify enzymes related to important organs in the 
metabolism and excretion of drugs [5], and identify 
alterations resulting from the exposure of some drug 
types.
The objective of this study was to evaluate 
the effect of treatment using Tropiclean Fresh Breath 
Clean Teeth Gel1 on the hematological and biochemi-
cal profiles in healthy dogs undergoing daily product 
application for 90 days.
MATERIALS AND METHODS
Animals
Forty-eight dogs from the clinical routine 
of the Veterinary Hospital of the State University of 
Santa Cruz (VH-UESC), Ilhéus, Bahia were included 
in the study.
The animals were selected through general 
and dental clinical evaluation. Inclusion criteria were 
dogs of age older than 1 year, any gender or race, 
body-weight up to 15 kg, and with some degree of 
periodontal disease. Exclusion criteria were history of 
antibiotics usage, veterinary dental treatment, or do-
mestic brushing at 3 months before starting treatment. 
In all dogs, permission to participate in the study was 
obtained from their owners.
General and dental clinical evaluation
For general clinical analysis, evaluation of 
the temperature, color of the mucosa, capillary filling 
time, and cardiopulmonary auscultation, abdomen and 
lymph nodes´ palpation, and monitoring for occurrence 
of vomiting or diarrhea was performed.
Dental analysis was based on the observation of 
the presence of dental calculus in any dental element, 
and halitosis. In addition, the animals were classified 
according to the severity of periodontal disease, based 
on the presence of gingivitis associated with depth of 
the periodontal pockets through visual inspection and 
use of millimeter probe. Patients who presented with 
dental calculus, gingivitis, gingival sulcus depth ≤ 3 
mm, and absence of dental root exposure were con-
sidered to have mild periodontal disease (G1); those 
with dental calculus, gingivitis, gingival sulcus depth 
> 3 mm, and absence of dental root exposure were 
considered to have moderate periodontal disease (G2); 
and those with changes as in G2 plus exposure of the 
dental root were considered to have severe periodontal 
disease (G3) [8]. Each group consisted of 16 animals.
Application of veterinary dental gel
In all included dogs, the application of Tropi-
clean Fresh Breath Clean Teeth Gel1 was performed 
once a day at the owner´s house by members of our 
team, during the 90-day period without interruption. 
The animals received no water or food 30 min before 
and after the application.
Gel of 2 cm length (0.3 mL volume correspond-
ing to 3 mg of Aloe vera) was applied with the use 
of gloves directly to the plaque, dental calculus, and 
gingiva using the tip of the index finger and thumb. 
The application was performed with bilateral circular 
movements covering the dental surface.
Collection of biological samples
One day before the beginning of the gel treat-
ment and 90 days after the start of the treatment, 5 mL 
of blood was collected via puncture of the cephalic 
or jugular vein; of which, 2 mL was placed in the 
tube with anticoagulant EDTA for CBC, and 3 mL in 
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the tube without anticoagulant for biochemical tests 
including the urea, creatinine and alanine aminotrans-
ferase (ALT) level. All samples were refrigerated until 
processing.
Hematological and biochemical analysis
CBC was performed using an automatic 
hematological counter (ABC Vet Automatic Blood 
Cell Counter)2. Hematocrit was determined using the 
microhematocrit technique. Serum ALT, urea, and cre-
atinine levels were determined using commercial kits 
from Labtest3 under reading with the semi-automatic 
biochemical analyzer BIO-2000 IL4.
We used the hematological and biochemical 
reference values reported by Kerr [10], and Tilley & 
Smith Jr. [21].
Clinical evaluation during treatment
During the 90 days’ treatment, the dogs under-
went daily clinical evaluation for the body temperature, 
size of the lymph node, behavior, color of the mucosa, 
presence of vomiting or diarrhea, reduction in appetite, 
and halitosis.
Data analysis
For hematological and biochemical data, we 
used the analysis of variance (ANOVA) with confi-
dence interval of 95%.
RESULTS
The total leukocyte count showed significant 
reduction (P < 0.01) between treatment day 0 (mean, 
12.82 leukocytes/μL), and day 90 (mean, 10.47 leu-
kocytes/μL) [Table 1]; and the other hematological 
and biochemical parameters were within range of the 
reference values without significant differences.
The neutrophils showed significant lower level 
between treatment day 0 and day 90 (P < 0.05), indicat-
ing primary role in contributing to the reduction in the 
total leukocyte count (Table 2); whereas, the differen-
tial counts of the other cell types were not significant 
between treatment day 0 and day 90.
Table 1. Mean and variance of the leukocyte count in 48 animals with 
applied veterinary dental at treatment day 0 and day 90.
Day N Total Mean Variance
0 48 615.637 12.825a* 15.0987449
90 48 502.8 10.475b* 13.01765957
*Mean with different letters are not equivalents (P < 0.01).
In this study, all animals showed the absence 
of any adverse treatment effects such as fever or hypo-
thermia, apathy, vomiting, diarrhea, reduced appetite, 
or altered mucosal color; 39 animals showed a reduc-
tion in halitosis at 1 weeks’ gel application, which was 
additionally corroborated by the owners’ observation 
at respective treatment period; the remaining nine ani-
mals showed reduced halitosis at 3 weeks’ treatment. 
Patients with delayed reduction were of the severe 
periodontal disease group, suggesting the association 
with the higher bacterial load in the oral cavity.
DISCUSSION
There is limited reported data on the pharma-
cokinetics and toxicity of green tea and Aloe vera. In 
recent years, cases of toxic hepatitis in patients under-
going treatment with Aloe vera have been reported, 
indicating that even a medicinal plant may induce 
various toxic effects [26].
Regarding hematological parameters, our 
finding of the absence of anemia may be considered 
as an indirect index of toxicity, since green tea has the 
capacity to form complexes with metal ions, which 
can reduce iron absorption and consequently, cause 
anemia [22,23]. 
Many of the products’ components have anti-
bacterial properties. Significant leukocyte reduction 
involving reduced neutrophil count, which is associ-
ated with the reduction of halitosis, may be related to 
the bactericidal and bacteriostatic properties of the 
components of Aloe vera such as opirocatechol, cin-
namic acid, ascorbic acid, and p-cumaric reported in 
the field of dentistry [19], thus reducing the bacterial 
population, and consequently, the leukocytic inflamma-
tory response. With respect to green tea, the catechin 
galatoepigallocatechin (EgCG) mediated the bacteri-
cidal and bacteriostatic effect [7,11]. Alves et al. [2] 
reported the antibacterial activity of peppermint oil 
on Streptococcus mutans, S. mitis, and S. salivarius, 
common resident bacteria in the oral cavity. A report 
indicated that mint had antibacterial effect, inhibiting 
formation of the dental biofilm [15]. In addition to its 
Table 2. Mean and variance of the neutrophil count in 48 animals with 
applied veterinary dental gel at treatment day 0 and 90.
Day N Total Mean Variance
0 48 417482 8882.59a* 12106057.1156337
90 48 357874 7614.34b* 7782141.09898243
*Mean with different letters are not equivalents (P < 0.05).
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anti-bacterial effects, antifungal and antioxidant activ-
ity were reported [13].
In our study, the urea and creatinine levels at 
pretreatment time-point were within normal range, and 
these parameters were maintained within the normal 
range at day 90, suggesting the absence of toxic renal 
damage, since the kidney is considered as the main site 
of toxic excretion in the body [6,24].
Moreover, our results indicated the absence of 
changes in the ALT level. In humans, 3 months’ treat-
ment using Aloe vera at dose ranging from 28.5 to 420 
mg daily, with the lowest dose associated with Aloe 
arborescents extract of 250 mg daily, showed toxicity 
and increase in the ALT level [26]. The present study 
showed that the dose of Aloe vera through application 
of the product for 90 days caused no changes in the 
ALT level, indicating its safety for use in dogs.
Our results are corroborated by the results of 
another experimental study [27] including an in vivo 
mouse model orally administered UP780, a compound 
extracted from the leaf of Aloe vera. With regard to 
acute toxicity, the authors reported that the dose of 2 
g/kg daily for 14 days; and 100, 500 and 1000 mg/kg 
daily, in sequence, for additional 90 days showed the 
absence of signs of morbidity, mortality, or toxicity 
[27]; as compared to the reported toxicity of Aloe vera 
in humans which may involve compounds other than 
UP780. In our study, the product at the indicated dose 
for 90 days’ treatment duration showed safety.
In our study, there was absence of clinical ab-
normalities; whereas, alterations in the clinical signs 
related to the presence of acute toxic liver and kidney 
lesions generally include the enlarged lymph nodes, 
jaundice, anemia, vomiting, and diarrhea [14].
In all dogs included in our study, halitosis was 
rapidly reduced. Mint, as part of the product formulation, 
comprises components such as menthol, mentone, and 
cineole [25]. Based on these characteristics, it is widely 
used in the cosmetics and medicine industry as flavoring 
agent in various products, attributing characteristic flavor 
and refreshing aroma [12]. Halitosis is a result of the 
tissue necrosis and release of volatile sulfur compounds 
due to microbial metabolism; hence, it is associated with 
the bacterial concentration in the oral cavity [1]. These 
bacteria may directly influence the increase or decrease of 
inflammatory cells [9]. The reduction in halitosis may be 
related to the green tea and/or Aloe vera-mediated reduc-
tion of the oral bacterial population, and total leukocyte 
count, despite the finding of values within reference range 
for the species; in addition, it is likely that mint had influ-
ence to enhance fresh breath through its striking odor, 
thus resulting in the combined mechanistic effect [3,16].
CONCLUSION
The use of the gel product at 90 days’ treat-
ment duration, under the conditions of this work, 
acted showed effectiveness to reduce the number of 
neutrophils, total leukocytes, and halitosis, with the 
absence of clinical and laboratory alterations associ-
ated with poisoning.
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